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ABSTRACT 

Objectives: To assess whether the prevalence of 
growing pains varies with indicators of fatty acid 
exposure. Growing pains (limb pains of no obvious 
explanation) have been shown to be strongly linked to a 
family history of arthritis, and are thought to predict an 
increased risk of the development of arthritis in 
adulthood. Much has been made of the possibility of 
fatty acids, particularly the m-3 fatty acids, playing a 
preventive role in the development of arthritis, but little 
research has been undertaken to determine whether 
such fatty acids might reduce the risk of growing pains. 
We aimed to assess whether the prevalence of growing 
pains varies with indicators of fatty acid exposures. 
Design: Case-control study nested within a 
prospective longitudinal cohort comparing prenatal and 
postnatal diet, blood measures and variants in fatty acid 
desaturase (FADS) genes that influence the metabolism 
of fatty acids. Statistical analysis took account of factors 
such as gender, smoke exposure, maternal age and 
education, social class and parity. 
Setting: Avon Longitudinal Study of Parents & 
Children. 

Participants: All children born between 1 April 1991 
and 31 December 1992 (approximately14 000) within 
the Avon area (only that part of Avon under the 
South-West Regional Health Authority). This project 
compared 1676 children who reported 'growing pains' 
at age 8 with 6155 with no such pain. 
Primary outcome: Reported limb pains of no 
apparent origin. 

Results: There was no indication that the affected 
children had diets that differed with regard to w-3, 
plasma levels of fatty acids, or the FADS genetic variants. 
We also assessed fetal and infant exposure but neither 
maternal prenatal blood levels nor maternal dietary 
intake, or duration of breast feeding showed any 
significant relationships even after adjustment for 
confounders. 

Conclusions: Thus, there is no evidence that co-3 fatty 
acid status protects against the development of growing 
pains in childhood. 
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INTRODUCTION 

Growing pains are common in childhood, 
with about 56% of children reporting them as 



ARTICLE SUMMARY 



Article focus 

To assess whether prevalence of growing pains 
varies. 

■ With indicators of fatty acid exposure through 
prenatal and postnatal diet. 

■ And with variation in fatty acid desaturase genes 
that influence the metabolism of fatty acids. 

Key message 

■ There was no evidence that co-3 fatty acid status 
protects against the development of growing 
pains in childhood. 

Strengths and limitations of this study 

■ The strength of the study lies in the fact that the 
data are collected prospectively; it is population 
based, with a large sample. It includes biological 
markers and genetic variants which allow inde- 
pendent assessment of fatty acid metabolism. 

■ Limitations concern the fact that the information 
on limb pains is collected from mothers, albeit 
using structured questions. 



occurring frequently between the ages of 5 
and 13. 1 Litde attention has been paid 
though as to possible causes. Indeed there 
has been an assumption that frequent limb 
pain, like recurrent abdominal pain, has a 
mainly psychosomatic aetiology. 2 However, an 
ultrasound study comparing the tibias of 39 
children reporting growing pains with a 
control group showed significant physio- 
logical differences in affected boys (p=0.004) 
as well as girls (p<0.001). 3 This physical 
finding suggests that any association with 
malaise in the child is more likely to be a con- 
sequence rather than a precursor of the pain. 

Growing pains in childhood are usually 
self-limiting. However, they may be an indica- 
tor of increased risk of arthritis in adulthood, 
since it has been shown that children with 
limb pains are more likely to have parents 
and/or grandparents with a history of arth- 
ritis compared to the general population. 1 
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Among small studies of selected groups of children, 
recurrent limb pains have been reported to be particu- 
larly prevalent in obese children, 4 and in those with 
some vitamin D deficiency,'' though this was not found 
in a small study in New Mexico. 6 Other possibilities have 
been summarised by Evans and Scutter. 7 

Adult arthritis has long been considered to be a condi- 
tion that could be ameliorated or prevented by dietary 
manipulation, with suggestions of different components 
of the diet being important — particularly co-3 fatty acids. 8 
To our knowledge the only specific dietary factor that 
has been considered in regard to childhood limb pain 
concerns a study of 532 Greek children aged 4-12. A 
quarter of these children had experienced limb pains in 
the previous year. 9 The non-affected children were sub- 
stantially more likely to have been breast fed for at least 
40 days compared with the affected children (p<0.005). 
Unfortunately, this study took no account of other 
factors that may have influenced the relationship, such 
as socioeconomic background. However, if breast 
feeding were on the causal pathway, the major differ- 
ences between breast and artificial milk at the time, 
such as o>3 fatty acid content, could be prime candidates 
for prevention. 

While the biological aetiology of growing pains is 
unknown, data on adults indicate that co-3 fatty acids may 
reduce pain in joints and muscle and may have a role in 
regulating bone growth: Goldberg and Katz 10 conducted 
a meta-analysis of 17 trials assessing reduction of pain in 
rheumatoid arthritis and reported significant reductions 
in patient-reported joint pain intensity, morning stiffness, 
number of painful and/ or tender joints and analgesic 
consumption. Q-3 supplementation in adults without 
arthritis has been shown to reduce perceived pain and 
increase the range of motion postexercise among 
untrained men in comparison with placebo. 11 A rando- 
mised trial found that in older adults co-3 fatty acids stimu- 
lated muscle protein synthesis and were thought to be 
useful in preventing or treating acropaenia. 12 Fatty acid 
patterns in serum of healthy 8-year-olds have been asso- 
ciated with bone mineralisation. 13 Arachidonic acid and 
other co-6 fatty acids influence bone resorption and accre- 
tion in a dose-dependent manner while co-3 fats appear 
to stimulate bone accretion affecting trabecular and cor- 
tical bone. 14 Cartilage is also influenced by fatty acid 
compositions: linoleic acid and arachidonic acid can 
reduce collagen synthesis while eicosapentaenoic acid 
has a stimulating effect. 15 

In this study, we examine the possibility of co-3 fatty 
acids protecting against growing pains in childhood. On 
the basis of the Greek study and relationships between 
co-3 and co-6 status and muscle, bone and cartilage 
health, we hypothesise that beneficial effects may occur 
from exposure as a fetus, or ingestion in infancy as well 
as later in childhood. Increases in specific fatty acids 
may occur from genetic variants and/or dietary intake. 



In this study, we are hypothesis free with regard to crit- 
ical ages at exposure. 



MATERIAL AND METHODS 
Study population 

The Avon Longitudinal Study of Parents and Children 
(ALSPAC) was designed to determine the genetic and 
environmental factors that influence the health and 
development of the child. 16 The eligible sample com- 
prised all pregnant mothers resident in a defined area 
(that part of the County of Avon that was within the 
South Western Health Authority Area) who had an 
expected date of delivery between 1 April 1991 and 31 
December 1992. The study started in pregnancy and col- 
lected information in a variety of ways including ques- 
tionnaires completed by the parents and, once old 
enough, by the child. Biological samples were collected 
from the mother during pregnancy and from the child 
at various ages. 

Outcome measures 

Information on limb pain was collected via self- 
completion questionnaires sent to the study child's chief 
carer at 4, 5, 6, 8, 11 and 13 years of age. Questions 
asked 'does he/she often have aches and pains in his/ 
her arms or legs'; responses were: 'yes arms, yes legs, yes 
both, no not often'. If yes, parents were asked to 
describe what they thought was the cause and whether 
any particular treatment (s) had helped. There was con- 
current validity to these questions by virtue of the causes 
and treatments described being similar to those found 
in small studies in the literature, as well as by the 
expected correlations with family history of arthritis 
(p=0.0001 for each parent). 1 We also demonstrated test- 
retest reliability by comparing results over time; of 4491 
children for whom responses were obtained on six time 
points, 43% repeatedly said 'no' to the question and 
35% responded positively on more than one occasion. 1 
For reasons of space we did not ask supplementary ques- 
tions that would have allowed some of Peterson's 

17 

criteria to be used (eg, bilateral nature, occurring 
exclusively in the late afternoon or evening). However, 
the major criteria of exclusion of physical causes were 
included in this project. 

For this study, we used the data collected at age 8 and 
combined all three positive responses and compared 
them with the group that replied 'no not often'. The 
children for whom a known physical cause was given 
were excluded. (The actual descriptions of causes given 
are described in the supplementary table to ref. 1 ) It 
should be noted that relatively few children were 
reported as having pain in their arms only (<2% of the 
population), so pain in the limbs almost entirely com- 
prised pain in the lower limbs. 1 
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Measures of fatty acids 

Measures of fatty acids used in this paper are as follows: 

(1) the maternal prenatal dietary intake of co-3 from 
seafood in late pregnancy using the data from food fre- 
quency questionnaires analysed in Hibbeln et al; w 

(2) maternal prenatal red blood cell fatty acids as 
described in Newson; 19 (3) the duration of breast feeding 
as assessed from a questionnaire administered at 
6 months, categorised as none, <4 months, 4 months or 
more; (4) the child's co-3 intake from seafood as identi- 
fied from food frequency questionnaires administered at 
ages 3 and 7; (5) the relationship with genetic variants in 
the fatty acid desaturase (FADS) genes that are strongly 
related to levels of plasma fatty acids (rs numbers 174548, 
174556 and 174561 from the FADS 1 gene; rs numbers 
3834458 and 968567 from the intergenic region between 
FADS 1 and FADS 2; rs numbers 174570, 1535, 174574, 
174575, 2 727271, 174576, 174578, 174579, 174602, 
498793 and 526126 from the FADS 2 gene; rs 174448 and 
174449 from the intergenic region between FADS 2 and 
FADS 3; and rsl 74455 from FADS 3); 20 and (6) the 
child's plasma ((blood samples were obtained from the 
children aged about 7 years at a special ALSPAC clinic) . 
From these samples, plasma was obtained after centrifu- 
gal separation and frozen immediately. All samples were 
stored at —70 °C, thawed once to obtain a 100 (il aliquot, 
shipped airfreight on dry ice to Rockville MD and thawed 
a second time for analysis. Transmethylation of lipids with 
acetyl chloride and methanol was performed using a sim- 
plified method based on the Lepage and Roy proced- 
ure 21 using a high throughput automated method. 22 
Internal calibration was conducted by adding internal 
standards to each assay. A second standard was used to 
quantify the exact amount of internal standard in every 
batch for ongoing assay of experimental variability. 
Freedom Evo Instrument 200 (TECAN Trading AG, 
Switzerland) was utilised for the automatic transmethyla- 
tion and extraction of fatty acids employing the custo- 
mised control and automation software (EVOware V.2.0, 
SP1, Patch3). Gas chromatography 6890 Plus LAN system 
(Agilent Technologies, Inc, Santa Clara, California, USA) 
coupled with a fused-silica, narrow-bored DB-FFAP capil- 
lary column (Agilent 127-32H2, 15 mxO.l mm IDxO.l (im 
film thickness) which was used for chromatographic sep- 
aration of the fatty acid methyl esters as reported previ- 
ously. 22 The assay was linear in the range of 1-600 |ig/ml 
plasma. The within and between day imprecision was 3.26 
±1.2% and 2.95±1.6% for fatty acid concentrations. Assays 
were undertaken in 2009-2010. In all, 23 FAs were mea- 
sured including 12 polyunsaturates (Cord plasma was 
measured 2008-2009). 

Possible confounders 

The following factors were taken into account in multi- 
variable analyses: highest maternal educational achieve- 
ment, categorised in three groups: low (<0 level), 



medium (O level) and high (A level or more); socio- 
economic group as measured by the highest social class 
categorisation based on the occupation of the parents as 
recorded in pregnancy; parity of the mother at the time 
of delivery of the study child, measured as the number 
of previous pregnancies resulting in a live or stillbirth: 0, 
1 and 2+; maternal smoking in mid-pregnancy: none, 1- 
9 and 10+ cigarettes per day; passive smoke exposure in 
childhood at 3 years of age, as assessed by the length of 
time the child was in a room where others were 
smoking: not at all, low-moderate and high; the child's 
body mass index (BMI) at age 7 used as a continuous 
variable. 

Statistical analysis 

Differences in the proportions of children reporting 
growing pains at 8 years by possible confounding factors 
were examined using % 2 tests. Comparisons of mean 
fatty acid levels were performed using t tests, comparing 
those with and without growing pains. Logistic regres- 
sion was performed adjusting for those confounders that 
showed significant unadjusted associations. All fatty acids 
were analysed as a percentage of total fatty acids. 

RESULTS 

Growing pains of children aged 8 were more likely to be 
reported by mothers with lower educational achieve- 
ments, those of lower social class, lower parity and those 
who smoked in pregnancy. Growing pains were also more 
likely in children exposed to environmental tobacco 
smoke in childhood. There was no difference in preva- 
lence of growing pains between the sexes, and the 
affected children had a similar mean BMI to those 
without such a history (table 1). These results were 
similar to the results at other ages. 

In table 2, unadjusted indicators of co-3 and co-6 fatty 
acid status are shown for the fetus and child. There were 
no unadjusted differences between the children with 
limb pain and those without with regard to the amount 
of co-3 consumed as estimated from the mother's dietary 
intake, the duration of breast feeding or the child's 
dietary intake at 3 or 6 years; additionally there were no 
differences in the plasma levels of key co-3 and co-6 fatty 
acids at 7 years, nor of the maternal prenatal red cell 
levels. No differences were seen in plasma levels of 
monosaturated or saturated fatty acids at any age. 

Reversing the calculations, table 3 demonstrates the 
ORs for developing growing pains given the level of 
exposure to fatty acids, adjusting for the various factors 
in table 1. Of the 20 factors tested only one showed 
some evidence of a statistically significant association — 
there was a slight increase in the risk of growing pains 
with each unit increase in the child's plasma co-6 linoleic 
acid levels (OR=1.02; 95% CI 1.00 to 1.05). There was 
no evidence of any linear relationships between growing 
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Table 1 Differences in potential confounding factors and fatty acid measures according to 
growing pains reported at 8.5 years 



No growing pains (78.6%) Growing pains (21.4%) p Value 



Gender 

Boy (51%) 

Girl (49%) 
Maternal education 

<0 level (23%) 

0 level (35.5%) 
>0 level (41 .5%) 

Family social class 

1 and II (29.4%) 
III NM (26.5%) 

III M (26.9%) 

IV and V (17.2%) 
Parity 

0 (46.3%) 

1 (35.9%) 
2+ (17.8%) 



3137 (78.6%) 
3018 (78.6%) 

1350 (77.3%) 
2115 (78.5%) 
2539 (80.5%) 

1710 (80.4%) 
1545 (80.7%) 
1473 (75.7%) 
981 (79.4%) 

2700 (77%) 
2179 (80%) 
1091 (80.9%) 



Maternal smoking in pregnancy 

None (85. 1 %) 51 89 (79.4%) 

1-9 (7.3%) 421 (75.6%) 

10+ (7.6%) 436(74.8%) 

Child ETS at age 3 

None (62.1%) 3592(80.4%) 

Low-moderate (25%) 1378 (76.8%) 

High (12.9%) 701 (75.8%) 

Mean BMI (SD) at age 7 1 6.2 (2) 



855 (21 .4%) 
821 (21.4%) 

397 (22.7%) 
579 (21 .5%) 
616 (19.5%) 

417 (19.6%) 
370 (19.3%) 
473 (24.3%) 
254 (20.6%) 

805 (23%) 
545 (20%) 
258 (19.1%) 

1344 (20.6%) 
136 (24.4%) 
147 (25.2%) 

874 (19.6%) 
417 (23.2%) 
224 (24.2%) 
16.3 (2.1) 



0.972 



0.022 



0.001 



0.002 



0.005 



<0.0001 



0.171 



BMI, body mass index; ETS, environmental tobacco smoke; M manual; NM, non-manual 



pains and the number of alleles of any of the 17 genetic 
variants examined (data not shown). 

We also explored gender differences in the associa- 
tions. No differences were observed in fatty acid relation- 
ships between boys and girls or for the associations with 
the FADS genetic variants assuming an additive genetic 
model. However when a recessive model for the minor 
allele was explored, 47% of the 34 analyses prior to age 
7 years showed significant associations for girls com- 
pared to 2.9% in boys. A formal interaction test sug- 
gested many of these differences could have occurred by 
chance but nevertheless six of these differences (18%) 
were nominally significant. After 7 years, differences in 
the associations by gender persisted to a lesser extent 
but none exceeded the formal requirements for an 
interaction. 



DISCUSSION 

Growing pains may have deleterious effects on the 
child's quality of life. For example, a German study of 
children aged 5-18 showed that 35% of those with limb 
pain had been absent from school in consequence, 36% 
had disturbed sleep and 55% were unable to pursue 
hobbies. 23 Consequently, any way in which the occur- 
rence of these pains can be avoided is likely to have 



major benefits on the children's quality of life. Q-3 fatty 
acids were hypothesised to be candidate substances that 
might ameliorate or prevent such pains. However, we 
could find no convincing evidence here that fatty acids 
have such a part to play in reducing the risk of limb 
pain at 8 years of age. 

In this study we have taken account of factors such as 
exposure to cigarette smoke, whether in utero or in 
childhood, socioeconomic status and maternal educa- 
tion level, the child's gender and BMI. Neither the 
unadjusted markers of fatty acid exposure, nor those 
demonstrated after adjustment showed more statistically 
significant results than would be expected by chance. 
This applied to the duration of breast feeding, the 
child's dietary exposure as estimated from food fre- 
quency questionnaires of the mother during pregnancy 
and of the child at ages 3 and 6 years. In addition, the 
levels of 5 different o>3 and o>6 fatty acids measured in 
the mothers' blood in pregnancy, and in the child's 
blood at age 7 years, were not associated with limb pain. 

It is well documented that any dietary effects shown 
can be artefacts associated with socioeconomic and per- 
sonality factors, and the same can be true for lack of 
associations. We therefore have used the Mendelian ran- 
domisation approach to test this further. 24 We consid- 
ered 17 genetic variants from the FADS 1, 2 and 3 genes 
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Table 2 Unadjusted differences in measures of estimated dietary intake of co-3 and mean blood 


levels according to growing pains at 8.5 years 








No growing pains 


Growing pains 


p Value 


Maternal prenatal hhU (mean (oD)) 








i otai oj-o 


U.lo (U.15) 


U.I O ^U. 1 D) 


U.D1 4 


DHA 


0.07 (0.07) 


U.U/ {U.U/) 


u.oyo 


[ZD A 

brA 


r\ or- I r\ r\c\ 

U.Uo (U.Uo) 


n nc /n hk\ 
U.Uo {U.Uo) 


U.D04 


Breastfeeding duration 








Mnnn /Or» "70/ \ 

None (^u./%) 


H H "70 /~7~7 "70/ \ 

M fd (f /./To) 


OOO \£.C..O /o) 


u. 1 yo 


1 In + — . O »tnm4-U>n /OH 00/ \ 

Up to 3 months (31 .2%) 


h "7~7rr /~70 00/ \ 

1775 (78.2%) 


/IQC /Q1 QO/ \ 

4yo ^ l .O /o) 




. O mm-iiltr^ /AO 00/ \ 

>o montns (4o.^%) 


0707 /7n 70/ \ 

<l(Wi (/y./%) 


71 0 /on 0.0/ \ 

i\d \d\j.O /o) 




Child rhu at 3 years (mean (bU)) 








Total n3 


0.06 (0.06) 


n n« /n nc;\ 




DHA 


0.02 (0.03) 


n hq /n no.\ 
U.Uo {U.Uo) 


n /iviQ 


EPA 


0.02 (0.02) 


n no /n no\ 
U.U^i {U.U^i) 


n A0.0 
u.4oy 


Child FFQ at 6 years (mean (SD)) 








Total n3 


0.08 (0.09) 


u.uy {u.uy) 


n 1 7*3 
U. I / 0 


DHA 


0.03 (0.04) 


n no. /n n/i\ 

U.Uo {U.U4) 


n 01 7 

U.^ I / 


EPA 


0.02 (0.02) 


n no /n no\ 
U.U^i {U.U*i) 


n 000 
U.^loo 


Child plasma levels at 7 years (mean (SD)) 






AA (20:4n6) 


6.45 (1.32) 


C QC M QO\ 

o.oo { I .Oil) 


n ns?7 
U.Uo/ 


DHA (22:6n3) 


1 .89 (0.52) 


1 on /n roa 
1 .yu {u.oo) 


n /i or 


EPA (20:5n3) 


0.64 (0.20) 


n R/i /n on\ 

U.04 yj.tiX)) 


n 7Q7 

u. /y / 


LA (18:2n6) 


30.6 (3.16) 


on -7 /q OR\ 
OU./ {0.*iD) 


U.01 1 


ALA (18:3n3) 


0.71 (0.28) 




u.o 1 0 


Maternal prenatal red cell levels (mean (SD)) 






AA (20:4n6) 


6.16 (2.98) 


6.11 (2.97) 


0.727 


DHA (22:6n3) 


2.32 (1.36) 


2.25 (1.31) 


0.215 


EPA (20:5n3) 


0.27 (0.18) 


0.27 (0.17) 


0.331 


LA (18:2n6) 


11.10 (2.70) 


10.98 (2.82) 


0.610 


ALA (18:3n3) 


0.14 (0.07) 


0.14 (0.07) 


0.676 


AA, arachidonic acid; ALA, a-linolenic acid; DHA, decosahexaenoic acid 


; EPA, eicosapentaenoic acid; FFQ, 


calculated from seafood intake using food frequency questionnaire; LA, linoleic acid. 





and their intergenic markers. We have already shown 
that 14 of the minor alleles of these markers are strongly 
negatively associated with the blood levels of decosahex- 
aenoic acid, and all 17 are associated with the ratios of 
arachidonic acid to linoleic acid (co-6) and of eicosa- 
pentaenoic acid to a-linolenic acid (co-3). 20 Thus, if 
there were an association of blood levels between fatty 
acids and growing pains, one would expect it to be 
demonstrated by an association with one or more of the 
genetic variants. No such relationships were found with 
the number of minor alleles. Some differences were 
observed in girls using a recessive model. These results 
might suggest that prepubertal girls homozygous for the 
minor allele tend to have lower levels of long-chain fatty 
acids below a requirement to alleviate limb pains. 
Irrespective of its validity, the increasing (not decreas- 
ing) prevalence of limb pain with age in girls and the 
absence of any genetic associations in boys suggest a dif- 
ferent aetiology for the majority of children. 

The major strength of this study concerns the large 
sample size, having objective measures of fatty acid levels 
from the mother during pregnancy, and of the child at 
7 years of age, availability of genetic markers related to 
the FADS 1, 2 and 3 genes, and the information on the 



diet of mother prenatally and of the child at various 
time points. Here we used the duration of breast 
feeding, and the diet of the child at ages 3 and 7, the 
latter being the closest age at which we had collected 
dietary information to that of the child's report of 
growing pains used in this study. The data also benefit 
from the prospectively collected study design, thus avoid- 
ing the biases inherent in retrospective questioning. 

A possible weakness concerns the fact that the data were 
provided by the parents using questions that did not allow 
the complete categorisation of 'growing pains' using the 
Peterson's criteria. 1 The child him/herself is the only 
person who would be able to accurately reveal such a 
history. However, it is likely to only be parents of 8-year-olds 
from the most dysfunctional families that would be oblivi- 
ous to their child's pain. Such families are likely to be poor 
at responding in general, and are unlikely to have made a 
detectable difference to the results reported here. 

In conclusion, we could find no strong evidence to 
indicate that variations in fatty acids would prevent the 
occurrence of growing pains in children. That is not to 
say, however, that co-3 fatty acids might not be beneficial 
as a treatment for such pains, just as they seem to be for 
rheumatoid arthritis. 8 
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Table 3 Unadjusted and adjusted ORs (95% CIs) for 
growing pains reported at 8.5 years according to various 
fatty acid measures 



Unadjusted 



Adjusted* 



Breastfeeding duration 
None 1 .00 Reference 

Up to 0.97 (0.83 to 1.14) 

3 months 

>3 months 0.89 (0.77 to 1 .03) 
Maternal FFQ in pregnancy 
Total co-3 1.10 (0.76 to 1.60) 
DHA 1 .24 (0.56 to 2.74) 

EPA 1 .30 (0.42 to 4.05) 

Child FFQ at 3 years 
Total co-3 1 .48 (0.54 to 4.06) 
DHA 2.26 (0.27 to 18.57) 

EPA 3.96 (0.12 to 129.4) 

Child FFQ at 6 years 
Total co-3 1.55 (0.83 to 2.91) 
DHA 2.70 (0.56 to 13.04) 

EPA 4.37 (0.39 to 49.32) 

Child plasma levels at 7 years 
AA (20:4n6) 0.95 (0.90 to 1 .01 ) 
DHA (22:6n3) 1 .06 (0.92 to 1 .22) 
1 .05 (0.73 to 1 .50) 
1.01 (0.99 to 1.03) 
1.14(0.88 to 1.47) 
Maternal prenatal red cell levels 
AA (20:4n6) 1 .00 (0.97 to 1 .02) 
0.96 (0.90 to 1 .02) 
0.78 (0.47 to 1 .29) 
0.99 (0.96 to 1.02) 
0.76 (0.21 to 2.75) 
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4.35 (0.37 to 50.78) 
9.73 (0.17 to 568.9) 

1 .62 (0.79 to 3.36) 
3.12 (0.51 to 19.22) 
5.07 (0.31 to 83.48) 



EPA (20:5n3) 
LA (18:2n6) 
ALA (18:3n3) 



DHA (22:6n3) 
EPA (20:5n3) 
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.03) 
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.40 
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,09 
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.83) 



'Adjusted for gender, maternal education, family social class, 
parity, maternal smoking, childhood environmental tobacco 
smoke. 

AA, arachidoic acid; ALA, a-linolenic acid; DHA, docosahexaenoic 
acid; EPA, eicosapentaenoic acid; FFQ, calculated from seafood 
intake using food frequency questionnaire; LA, linoleic acid. 
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